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(54) Stable alkaline emulsion cleaners 

(57) An alkaline emulsion detergent composition 
with improved phase stability, useful viscosity and excel- 
lent soil removal properties can comprise in an aqueous 
phase, an emulsion comprising a source of alkalinity, a 
nonionic surfactant blend, a water conditioning agent 
and an alkyl polyglucoside. The improved stable emul- 
sions can be used in laundry applications or other soil 
removal processes. The compositions are typically pre- 
pared by forming an alkaline nonionic blend combining 
the blend with a water conditioning agent and the alkyl 
polyglucoside and shearing the resulting aqueous mix- 
ture to form an emulsion characterized by a preferred 
particle size and viscosity. 
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Description 

Field of the Invention 

5 [0001 ] The invention relates to a viscosity, phase and particle size stable aqueous alkaline emulsion cleaning concen- 
trate or composition characterized by a reduced water concentration (a high concentration of active materials such as 
alkalinity and surfactants) and to methods of their use and preparation. In industrial or institutional applications, the 
materials are phase stable, are easily pumpable (have useful viscosity) from automatic or programmable dispensers to 
a use locus where they are easily mixed with water in a use locus to form an aqueous cleaner. The emulsions are easily 

io made and are effective in soil removal in laundry, ware washing, clean-in-place and dairy applications. The composi- 
tions provide improved or enhanced soil removal properties because of high alkaline and surfactant contact. 

Background of the Invention 

is [0002] Cleaning compositions have been formulated in solid block, particulate and liquid form. Solid forms provide 
high concentrations of actives, but must be dissolved in water to form a cleaning liquid. Substantial attention in recent 
years has been directed to liquid detergent concentrates and in particular, liquid detergents in emulsion form. Such 
detergent concentrates typically are not as highly active as solids and are often greater than 50% water. Detergent 
emulsion concentrates have been employed as all purpose cleaners, warewashing detergents and in formulations for 

20 cleaning hard surfaces by diluting the concentrate with water. Many such concentrates are exemplified by those 
described in U.S. Patent Nos. 2,560,839, 3,234,183 and 3,350,319. These formulations comprise substantial propor- 
tions of a phosphate sequestrant and other components in an aqueous base. In U.S. Patent Nos. 4,017,409 and 
4,244,840 liquid detergents having reduced phosphate content have been disclosed. Some detergents have been 
made which are phosphate free such as those described in U.S. Patent Nos. 3,935,130, 4,786,433 and 4,846,993. 

25 Attention has been given to emulsion and microemulsion compositions for use in a variety of applications including sof- 
tening, hard surface cleaning, etc. Among such disclosures are European Patent Specification Nos. 137615, 137616, 
and 160762 and U.S. Patent Nos. 4,561,488 and 4,786,433. Additional formulas of emulsion and microemulsion com- 
positions having varying formulations include U.S. Patent Nos. 3,723,330, 4,472,291 and 4,540,448. The typical emul- 
sion liquid is less than 60% actives, less than 10% surfactant less than 30-40% alkalinity. Additional formulations of 

30 liquid detergent compositions in emulsion form which include hydrocarbons, magnesium salts, terpenes and other 
ingredients for enhancing cleaning properties include British Patent Specification Nos. 1603047, 2033421, 2144763. 
European Specification No. 80749 and U.S. Patent Nos. 4,01 7,409, 4,41 4,128 and 4,540,505. Many of these emulsions 
are not sufficiently phase stable for storage and use in a variety of applications, have reduced actives concentration 
(comprise greater than 50% water) or display reduced properties compared to other useful forms of detergent or are 

35 difficult to manufacture, pump or store. 

[0003] Miller et al., U.S. Patent No. 4,230,592; Morris et al., U.S. Patent No. 5,525,256; and Trabitzsch, Canadian Pat- 
ent No. 2,004,895 teach aqueous detergents with relatively low active concentrations. These references all teach rela- 
tively low caustic content and relatively low sequestrant and surfactant contents. These materials appear to be fairly 
simple solutions, without a substantial dispersed portion, of the material in an aqueous medium. The materials can be 

40 pumped and used as is. 

[0004] Substantial attention has been directed to concentrate materials having substantially increased active content 
that can be manufactured as stable liquids. A need has existed to push the active concentrate of detergent components 
in the emulsion to 60 to 65% in order to provide the efficacy and performance of solids. These liquids must have a stable 
viscosity and a handleable viscosity such that the liquid can be reliably pumped from a source of the material to a use 

45 locus such as a laundry machine. We have found that, if the materials of the prior art are simply increased in concen- 
tration without the introduction of new technology, the resulting materials do not form simple solutions, do not form 
phase stable emulsions, or often produce materials that have high viscosities and are difficult to pump and use. 
[0005] While the prior art discloses a variety of liquid emulsion detergent compositions that can be used in a variety 
of forms, the prior art does not provide a stable aqueous emulsion with a high active cleaning composition that is easy 

50 to manufacture; has acceptable cleaning properties in laundry, warewashing and other uses, is pumpable in conven- 
tional liquid detergent dispensers and are compatible with typical industrial or institutional cleaning equipment. We have 
filled a substantial need in improving emulsion stability using emulsion particle size, emulsion viscosity and cleaning 
properties by improving emulsion formulations and methods of manufacture. A substantially improved emulsion deter- 
gent composition, methods of its use and methods of preparation have been discovered and are disclosed below. 

55 

Summary pf the Invention 

[0006] We have found a improved aqueous highly active detergent emulsion composition. The emulsion composition 
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comprises an emulsion in an aqueous base comprising a source of alkalinity, a nonionic surfactant, a water conditioning 
or sequestering agent, and an alkyl polyglucoside surfactant. The resulting stable emulsions are characterized by a low 
water content, high actives concentration (greater than 60 wt% based on the concentrate composition), and a particle 
size of the emulsified phase dispersed in the aqueous phase, having a particle size less than about 10 microns, prefer- 

5 ably about 0.01 to 5 microns. Phase stable means that the emulsion, when centrrfuged at 1100-2500 rpm in a 50 ml 
graduated tube in a International Equipment Centrifuge model CL for 5 minutes, does not phase separate. The stable 
emulsions are also characterized by a surprisingly low viscosity that ranges from about 500 to 5000 centipoise (cP) and 
from about 200 to 2000 cP measured at 23 °C with a RTV Brookf ield viscometer using a #3 spindle at 20 and 50 rpm, 
respectively. This improved emulsion detergent can be used for a variety of applications but preferably is used in laun- 

10 dry applications. We have achieved cleaner formulations that comprise 30 wt% or greater of both the alkaline source 
and the surfactant load. We have found that the balance of hydrophobe and hydrophilic function of an alkyl polyglyco- 
side achieves a interracial tension that stabilizes the emulsion at the aqueous droplet interface. 
[0007] In laundry applications, soiled articles are contacted with an aqueous liquid cleaning liquor comprising a major 
proportion of water and about 250 to 5000 ppm of the emulsion detergent. The clothes are contacted with the washing 

is liquor at an elevated temperature of from about 25 C C to about 80°C for a period of time to remove soil. The soil and 
used liquor are then rinsed from the clothing in a rinse cycle. The improved liquid emulsion detergents are made by a 
process that comprises the steps of combining the nonionic surfactant or surfactant blend with a source of alkalinity to 
provide an alkaline surfactant blend; combining the alkaline surfactant blend with the water conditioning or sequestering 
agent and the alkyl polyglucoside to form a blended detergent and exposing the blended detergent to other ingredients 

20 with mixing equipment for a sufficient period of time to create and emulsion characterized by the particle size of the dis- 
perse phase and a viscosity that is set forth above. The resulting detergent material can be pumped into containers. 
When used in laundry applications, the stable laundry detergent can be easily pumped and metered into conventional 
cleaning equipment. In other applications, a suitable surfactant can be selected for warewashing, or hard surface clean- 
ing. 

25 [0008] For the purpose of this patent application, the term "emulsion" connotes a continuous aqueous phase and a 
dispersed substantially insoluble liquid organic phase in droplet form forming an emulsion. The dispersed phase is typ- 
ically made from materials that are used at concentrations that or in amounts that are above the amount that can be 
solubilized in the aqueous phase. The insoluble or non-water soluble portion, typically a liquid nonionic surfactant, 
forms dispersed particles having a particle size less than about 1 0, less than about 5 microns, preferably between about 

30 0.1 and 5 microns. The emulsions can contain sold materials dispersed in the organic or the aqueous phase. These 
materials are often stabilized at the droplet aqueous interface. The aqueous phase can contain one two or more aque- 
ous soluble components and the dispersed phase can contain one, two or more relatively insoluble components to form 
a stable emulsion. Phase stable connotes that under typical manufacturing, storage and use conditions, the dispersed 
phase does not substantially lose its finely divided form and separate from the aqueous phase to a degree that the 

35 material becomes not useful in a laundry or other cleaning purpose. Some small amount of separation can be tolerated 
as long as the emulsion retains the bulk of the insoluble phase (predominantly organic materials) in small emulsified 
form and provides cleaning activity. Stable dispersed particle size connotes the dispersed phase particles do not com- 
bine to form particles much larger than about 10 microns or much smaller than about 0.01 micron. The stable particle 
size is important for maintaining a stable dispersed emulsion phase. A quick test for phase stability is the centrifuge test 

40 described below. 

[0009] The aqueous materials of the invention typically involve the emulsification of a relatively insoluble, typically 
organic phase and an aqueous phase. The organic phase can contain one or more components such as surfactants, 
water conditioning agents, brighteners, etc. while the aqueous phase can contain, in an aqueous medium, aqueous sol- 
uble components such as sodium hydroxide, dyes and other components. The materials are typically made by dispers- 

45 ing the relatively "oily" organic insoluble phase in the aqueous phase stabilized by an emulsion stabilizer composition 
with the application of shear. In this invention the emulsion stabilizer typically comprises the alkylpolyglycoside sur- 
factant at an amount that can promote a stable emulsion. We have found that the preferred emulsion stabilizers are 
alkylpolyglycoside (APG) surfactants that are sufficiently soluble in sodium hydroxide and promote small particle size 
formation in the typical organic phase used in the emulsions of the invention. We have found that simple mixtures of 

50 aqueous sodium hydroxide and nonionic surfactant such as a no nyf phenol ethoxylate without an emulsion stabilizer will 
rapidly separate into two separate phases. Such surfactants have low solubility in sodium hydroxide while sodium 
hydroxide is insoluble in this organic. Certain alkylpolyglycosides having low sodium hydroxide solubility appear to be 
as useful as more alkali soluble alkylpolyglycosides. Both types can aid in the formation of small emulsion particles. The 
useful procedure for forming the dispersions of the invention involves adding aqueous caustic, typically 50 wt% aque- 

55 ous caustic to a large metal vessel containing agitation apparatus. The organic phase such as a nonylphenol ethoxylate 
with 9.5 moles of EO is added to the vessel with a caustic. The APG can be added at this time and the contents of the 
vessel can be agitated strongly to begin emulsion formation. The alkylpolyglycoside can be added at this point or at any 
time later after the addition of all other ingredients but before initiation of shear. One preferred order of addition of mate- 
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rials follows the following sequence: water conditioning agent, polymeric materials, additives, additional caustic, addi- 
tional surfactant, alkylpolyglycoside emulsion stabilizer. The combined materials in a mixture form is then emulsified at 
high shear until the particle size is reduced to less than 10 microns, preferably less than 5 microns. At that particle size, 
the mixture tends to be stable and non-separating. Care should be taken during the addition of the organic materials to 
5 avoid excessive heating during the addition of the materials. Exceeding 1 80°F can cause problems, particularly with the 
phosphonate water conditioning agents. 

[0010] Although the main emphasis is on laundry detergents, this emulsion concept could be applied elsewhere as 
well. This would include warewashing, clean in place cleaners and sanitizers, food and dairy formulations. In general, 
this emulsion concept could be used in any formulation where relatively insoluble nonionic surfactants are mixed with 

10 caustic solutions to form an emulsion with properties balanced for the selected end use. The low foaming surfactants 
can comprise nonionics such as such as the nonylphenol 9.5 mole ethoxylate, linear alcohol ethoxylates, ethylene 
oxide/propylene oxide copolymers, ethylene oxide/propylene oxide/ethylene oxide copolymers, propylene oxide/ethyl- 
ene oxide/propylene oxide copolymers (Pluronics (BASF), Pluronics R (BASF), and Ecolab's surfactants (D-097, D500 
and LD-097)) and the capped alcohol ethoxylates or nonylphenol ethoxylates such as Ecolab's LF41, Ecolab's LF428, 

75 the Plurafacs (BASF) and the Polytergents (BASF)- 

Brief Description of the Figures 
[0011] 

20 

Figure 1 is a 3D column graph which demonstrates the stabilizing effects of APG 625 on particular formulations. 
Figure 2 is a 3D column graph which demonstrates the stabilizing effects of APG 625 on other caustic formulations. 

Detailed Discussion of the Invention 

25 

[0012] Traditionally, emulsions have concerned systems of two isotropic, substantially Newtonian liquids, one being 
dispersed in the other in the form of small droplets. The system is stabilized by absorbed amphiphiles which modify 
interfacial properties. However; we have found that a large number of emulsions act in more than two phases. A discus- 
sion of emulsions and emulsion stability will begin with the traditional two-phase system. An emulsion forms when two 

30 immiscible liquids, usually water and oil, for example, are agitated so that one liquid forms droplets dispersed within the 
other liquid. Emulsions are stabilized by a compound adsorbed at the interface. This compound is termed an "emulsi- 
fier." These are molecules which possess both polar and nonpolar regions and which serve to bridge the gap between 
the two immiscible liquids. For example, in an oil-and-water emulsion, the polar portion of an emulsif ier is soluble in the 
water phase, while the nonpolar region is soluble in the oil phase. In general, formation of an emulsion or emulsification 

35 involves breaking large droplets into smaller ones due to shear forces. 

[0013] In order to discuss the stability of emulsions, it is necessary to first discuss how an emulsion fails. The initial 
step in emulsion failure is known as f locculation, in which individual droplets become attached to each other but are still 
separated by a thin film of the continuous phase. The next step is coalesence, in which the thin liquid film between the 
individual droplets destabilizes, allowing large droplets to form. As coalescence continues, the emulsion separates into 

40 an oil layer and an aqueous layer. In general, emulsions are stabilized by slowing the destabilization or f locculation 
process. This can be done either by reducing the droplet mobility, by increasing viscosity or by the insertion of an energy 
barrier between droplets. In the invention, the size of droplets or particles of the dispersed phase are less than 10 
microns, preferably less than 5 microns in diameter. Most preferred emulsion form uses a droplet or particle size which 
is between 0.01 jim and 4 jxm. 

45 

Alkalinity So ur ce 

[001 4] A source of alkalinity is needed to control the pH of the use detergent solution. The alkalinity source is selected 
from the group consisting of alkali metal hydroxide, such a sodium hydroxide, potassium hydroxide or mixtures thereof; 

so an alkali metal silicate such as sodium metasilicate may also be used. The preferred source, which is the most cost- 
effective, is commercially available sodium hydroxide which can be obtained in aqueous solutions in a concentration of 
about 50 wt-% and in a variety of solid forms in varying particle sizes. The sodium hydroxide can be employed in the 
invention in either liquid or solid form or a mixture of both. Other sources of alkalinity are useful but not limited to the 
following: alkali metal carbonates, alkali metal bicarbonates, alkali metal sesquicarbonates, alkali metal borates and 

55 alkali metal silicate. The carbonate and borate forms are typically used in place of the alkali metal hydroxide when a 
lower pH is desired. 
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Nonionic Surfactant 

[001 5] Conventional, nonionic detersive surfactants that can be used with the invention include the polyethylene, poly- 
propylene, and polybutylene oxide condensates of alky I phenols. These materials are generally soluble in aqueous 

5 media at the amount of less than 5 wt%. In general, the polyethylene oxide condensates are preferred. These com- 
pounds include the condensation products of alkyl phenols having an alkyl group containing from about 6 to about 12 
carbon atoms in either a straight chain or branched chain configuration with the alkylene oxide. In a preferred embodi- 
ment, the ethylene oxide is present in an amount equal to from about 5 to about 25 moles of ethylene oxide per mole of 
alkyl phenol. The condensation products of aliphatic alcohols with from about 1 to about 25 moles of ethylene oxide. 

w The alkyl chain of the aliphatic alcohol can either be straight or branched, primary or secondary, and generally contains 
from about 8 to about 22 carbon atoms. Particularly preferred are the condensation products of alcohols having an alkyl 
group containing from about 10 to about 20 carbon atoms with from about 2 to about 10 moles of ethylene oxide per 
mole of alcohol. The condensation products of ethylene oxide with a hydrophobic base formed by the condensation of 
propylene oxide with propylene glycol. The hydrophobic portion of these compounds preferably has a molecular weight 

is of from about 1 500 to about 1 800 and exhibits water insolubility. The addition of polyoxyethylene moieties to this hydro- 
phobic portion tends to increase the water solubility of the molecule as a whole, and the liquid character of the product 
is retained up to the point where the polyoxyethylene content is about 50% of the total weight of the condensation prod- 
uct, which corresponds to condensation with up to about 40 moles of ethylene oxide. The condensation products of eth- 
ylene oxide with the product resulting from the reaction of propylene oxide and ethylenedi amine. The hydrophobic 

20 moiety of these products consists of the reaction product of ethyl enediamine and excess propylene oxide, and generally 
has a molecular weight of from about 2500 to about 3000. This hydrophobic moiety is condensed with ethylene oxide 
to the extent that the condensation product contains from about 40% to about 80% by weight of polyoxyethylene and 
has a molecular weight of from about 5,000 to about 1 1 ,000. 

25 Alkvl Polvalucoside Emulsion Stabilizing Surfactant 

[0016] We have found that the emulsions of the invention are stabilized using an alkylpolyglycoside surfactant. Such 
surfactants have a strongly hydrophobic alkyl group with a strongly hydrophilic glycoside group that can have its 
hydrophilicity modified by the presence of ethylene oxide groups. We have found these materials are effective emulsion 

30 stabilizers when the material is soluble in the aqueous phase and can promote small particle size emulsions. The alkyl 
polyglucoside (Glucopon 625) that is used in most of the examples contained a hydrophobic group with an alkyl straight 
chain of C 12 to C 16 . The hydrophilic group was a glucose moiety with an average degree of polymerization (DP) of 1 .4. 
This material does not have very good solubility in sodium hydroxide solutions. There are other commercially available 
alkyl polyglucosides with different alkyl groups and DP's. In some of the examples Glucopon 225 CS was used as the 

35 emulsion stabilizer. It contained an alkyl hydrophobic group of C 8 to C 10 with a glucose as the hydrophilic group and a 
DP of 1.7. This material is very soluble in sodium hydroxide. The general class of alkyl polyglucosides produces low 
interfacial tension between mineral oil and water. Low interracial tension is probably responsible for the success of these 
surfactants in stabilizing the emulsion. The system that is being used is different than the typical emulsion. The oil 
phase is the surfactant (nonylphenol ethoxylate) while the aqueous phase is the sodium hydroxide solution along with 

40 other materials. There is probably a third phase involved that might form an interface between the surfactant phase and 
the sodium hydroxide solution. The alkyl polyglucoside can be pictured at the surfactant/sodium hydroxide interface. 
[001 7] A simple mixture of aqueous sodium hydroxide (20 to 50% active) and surfactant (nonylphenol ethoxylate 9.5) 
without alkyl polyglucoside will form two separate phases. The surfactant (nonylphenol ethoxylate) has essentially no 
solubility in the sodium hydroxide solution and the sodium hydroxide has essentially no solubility in the surfactant phase 

45 (NPE 9.5). The surfactant phase is essentially anhydrous and will contain only surfactant. With the addition of alkyl pol- 
yglucoside the surfactant phase can be emulsified into the sodium hydroxide phase. Alkyl polyglucoside alone appear 
to stabilize the emulsion. 

[0018] The commercial literature indicates that Glucopon 225 is very soluble in solution of sodium hydroxide. Solubil- 
ity of Glucopon 225 will decrease from 60 to 28% as the activity of the sodium hydroxide is increased from 10 to 40%, 

so respectively. Glucopon 625 is much less soluble and it will decrease from 20% to less than 1% in 10 to 40% sodium 
hydroxide solutions, respectively. The alkyl polyglucosides are soluble in the surfactant phase. These general observa- 
tions indicated that the alkyl polyglucoside is mostly in the surfactant phase and at the interface of sodium hydroxide 
solution and the surfactant. There is probably a small amount of alkyl polyglucoside dissolved in the sodium hydroxide 
solution. Therefore, the alkyl polyglucosides stabilize the emulsion by reducing the interfacial tension between the 

55 sodium hydroxide solution phase and surfactant phase. With this general concept it can be envisioned that other sur- 
factants can be used and would stabilize the emulsion in these systems if they reduced the interfacial tension of sodium 
hydroxide solution with a surfactant. 

[0019] The examples indicate the alkyl polyglucoside are the materials that decrease the particle and stabilize the 
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emulsion. Any surfactant whose hydrophilic group is soluble in sodium hydroxide and whose hydrophobic group is sol- 
uble in the surfactant phase, which would produce a low interfacial tension, should produce a stable emulsion. However, 
preferred alkyl polyglucosides have the formula: 

5 RO(C n H 2n O) y (HEX) x 

wherein HEX is derived from a hexose including glucose; R is a hydrophobic typically lipophilic group selected from 
groups consisting of alkyl, alkylphenyl, hydroxyalkylphenyl and mixtures thereof in which said alkyl groups contain from 
about 8 to about 24 carbon atoms; n is 2 or 3; R is about 0 to 10 and x is about 1 .5 to 8. More preferred are alkyl poly- 
10 glucosides wherein the alkyl group has about 6 to about 24 carbon atoms and wherein y is 0 and x is about 1 .5 to 4. 

Water Conditioners 

[0020] The water conditioning, hardness ion chelating or calcium, magnesium, manganese or iron sequestering 
is agents suitable for use in the invention include organic phosphonates. NTA and alkali metal salts thereof, EDTA and 
alkali metal salts thereof, anionic polyelectrolytes such as polyacrylates and acrylic acid copolymers, itaconic acid 
copolymers such as an acrylic/itaconic acid copolymer, maleates, sulfonates and their copolymers, alkali metal gluco- 
nates. Also suitable chelating agents are organic phosphonates such as 1-hydroxyethylidene-1,1-diphosphonic acid, 
amino tri (methylene phosphonic acid), hexamethylene diamine tetra(methylene phosphonic acid), di ethylene triamine 
20 penta(methylene phosphonic acid), and 2-phosphonobutane-1 ,2,4-tricarboxylic acid and other commercially available 
organic phosphonates water conditioning agents. Most conventional agents appear to work since they are compatible 
in either the continuous phase or the droplet phase. The examples that were provided contain a mixture of poly(acrylic 
acid)and butane(tricarboxylic acid) phosphonic acid as the builder. The latter material contains phosphorus and the 
whole formulation is considered to be phosphorus formula. Phosphorous containing and phosphorus free formulations 
25 have been developed with the alkyl polyglucosides having acceptable cleaning properties. These have properties sim- 
ilar to the examples except that they do not contain phosphorus. 

Minor Ingredients 

30 [0021 ] Detergents typically contain a number of conventional, important but minor ingredients. These can include opti- 
cal brighteners, soil antiredeposition agents, antifoam agents, low foaming surfactants, defoaming surfactants, pig- 
ments and dyes, which are used in these formulas. The compositions can also include chlorine and oxygen bleaches, 
which are not currently used in these formulas. Such materials can be formulated with the other ingredients or added 
during cleaning operations. 

35 

Experimental Results 

[0022] A series of tests were conducted to study various formulations and their resulting stability and viscosity. 
Although each series of formulations will be discussed individually, a brief overview is given now. 

40 

Tables 1 a,b,c involve formulations in which the builder system is modified. 
Tables 2 a,b,c involve formulations in which alkyl polyglucosides are added to the formulations. 
Table 3 is a comparison between the claimed invention and materials disclosed in GB Patent 2001797. 
Tables 4 a,b,c involve formulations in which alkyl polyglucosides are used in caustic emulsions. 
45 Table 5 shows soluble emulsion formulae. 

[0023] The following preparations of emulsion materials and data showing stability of particle size and viscosity further 
exemplify the invention and disclose a best mode. 

[0024] The centrifuge used for these tests is an International Equipment Centrifuge Model CL. Centrifuge speeds are 
so listed below. 





Setting 4 


Setting 5 


Setting 6 


Setting 7 


Low range (rpm) 


1398 


1659 


2033 


2375 


High Range (rpm) 


1500 


1897 


2151 


2502 
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(continued) 





Setting 4 


Setting 5 


Setting 6 


Setting 7 


Average (rpm) 


1453 


1778 


2092 


2438 
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Table 1b 



5 


gives another picture of the formulations tested, by comparing the poly(acrylic) acid (Colloids 106 or Accusol 944) 
and tricarboxylic acid (Bayhibit PBS-AM) levels and ratios. The formulation can comprise a variety of materials in 

broad ranges depending on end use. 




Compound Name 


PAA and Bay- 
hibit Level 


PAA to Bayhibit 
Ratio 


Surfactant Level 


APG 625 


10 


HA4:1:N30 


A625-5 


High 


4:1 


30% 


5% 




HA4:1:N30 




High 


4:1 


30% 






HA4:2.6:2:N30 


A625-5 


High 


4:2.6(powder):2 


30% 


5% 


15 


SA6:2.6:2:N30 


A625-5 


Super 


6:2.6(powder):2 


30% 


5% 


SA6:2.6:2.5:H30 


A625-5 


Super 


6:2.6(powder):2.5 


30% 


5% 




UA4:5.2:3:N30 


A625-5 


Ultra 


4:5.2(powder):3 


30% 


5% 




SA4:1 N30 


A625 


Super 


4:1 


30% 


5% 



20 



Table 1c 





gives the vicosity and centrifuge results for the aforementioned formulations. 




ID 


Compound Name 


Viscosity 


Ambient 
Stability 


Particle 
Size (urn) 


% separation @ Centrifuge 
Speeds 


30 






20 rpm 


50 rpm 






Cen4 


Cen5 


Cen6 


Cen7 




Fl 


HA4:1:N30 


A625-5 


1890 


1602 


ok 


<0.625 


0% 


0% 


2% 


4% 




FJ 


HA4:1:N30 




3760 


>2,000 


ok 


1.25- 
13.125 


0% 


0% 


2% 


6% 


35 


FM 


HA4:2.6:2: 
N30 


A625-5 


1670 


1408 


ok 


<0.625 


7% 


8% 


8% 


8% 


40 


FN 


SA6:2.6:2: 
N30 


A625-5 


1150 


1014 


ok 


<0.625 


8% 


8% 


8% 


8% 


45 


FO 


SA6:2.6:2. 
5:N30 


A625-5 


1755 


1482 


ok 


<0.625 


4% 


8% 


8% 


8% 


FP 


UA4:5.2:3: 
N30 


A625-5 


1980 


1698 


ok 


<0.625 


12% 


14% 


14% 


14% 




CB 


SA4:1 N30 


A625-5 


>5000 


>2000 


ok 


<1-2 


0% 


0% 


0% 


0% 



50 



[0025] We have found that the concentration of the builder system can be increased without increasing the overall 
viscosity of the formulations to such a high viscosity such that they are not pumpable or otherwise not useful in a use 
locus. Some of the poly(acrylic acid) can be replaced with neutralized poly(acrylate) powder. Sample Fl is a typical for- 
55 mulation with typical viscosities made with liquids. Sample FM is also a typical formulation, but is made with 2.6% pow- 
dered poly(acrylate). FM's viscosity is lower than Fl's viscosity. In samples FN, FO and FP the builder system is 
progressively increased. FP's viscosity is similar to Fl's viscosity, but FP has a higher concentration of builder. 
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Table 2b 



5 


gives another picture of the formulations tested, by comparing the poly(acrylic) acid (Colloids 106 or Accusol 944) 
and 2-phosphonobutanetricarboxylic acid (Bayhibit PBS- AM) levels and ratios with and without alkylpolyglycoside. 




Compound Name 


PAA106 toBayhiblt 
Level 


PAA106 to Bayhlbit 
Ratio 


Surfactant Level 


APG 625 




M4:1:N20 


A625-5 


Medium 


6:1.5 


20% 


5% 


10 


M4:1:N20 




Medium 


6:1.5 


20% 






H4:1:N30 


A625-5 


High 


8:2 


30% 


5% 




H4:1:N30 




High 


8:2 


30% 





15 



Table 2c 



20 


gives the viscosity and centrifuge results for the aforementioned formulations. 




ID 


Compound Name 


Viscosity 


Ambient 
Stability 


Particle 
Size (um) 


% separation <§> Centrifuge 
Speeds 








20 rpm 


50 rpm 






Cen4 


Cen5 


Cen6 


Cen7 


25 


VI 


M4:1:N20 


A625-5 


1390 


1066 


ok 


0.625- 
3.125 


0% 


0% 


0% 


0% 




VII 


M4:1:N20 




1560 


1012 


ok 


2.5-43.75 


0% 


0% 


28% 


36% 


30 


XI 


H4:1:N30 


A625-5 


1775 


1398 


ok 


0.625 


0% 


0% 


0% 


0% 


XII 


H4:1:N30 




2770 


1688 


ok 


1.25- 
39.375 


2% 


10% 


30% 


40% 



[0026] We found that the addition of alkyl polyglucoside to the formulations resulted in better stability (see VI ad XI), 
particle size reduction and a lower viscosity in formulations that contain medium and high levels of surfactants and 
builders. 

[0027] With lower amounts of poly(acrylic acid), Bayhibit PBS-AM and NPE 9.5 (examples VI and VII) the viscosities 
are similar for formulation with and without alkylpoly(glucoside). When the poly(acrylic acid), Bayhibit PBS-AM and NPE 
9.5 are increased, the formulation with alkyl polyglucoside is significantly lower in viscosity. 

[0028] Stability with the centrifuge test is better for the formulations (VI and XI) with alkyl polyglucoside than the for- 
mulations without alkyl polyglucoside (VII and XII). This is shown graphically in Figure 1. Particle size (diameter in 
microns) decreased with the addition of alkyl polyglucoside to the formulations. Particle size reduction appeared to cor- 
relate with stability with the centrifuge test. 



Table 3 



50 


gives the formulations used in comparing the disclosure of GB Patent 2001897 to the claimed invention. 


Raw Material 


1 


2 


3 


4 


5 


Sample 


Invention 




Alkyl Glucoside 


6.00 


6.00 


8.00 


6.00 


7.00 


7.00 


20.0 




C 12 _ 15 E07 


1.00 


1.00 




1.00 


1.00 


1.00 


2.0 




NaOH 


10.00 


12.50 


15.00 


6.00 


11.00 


11.00 


20.0 


55 


Na 2 Si0 3 silicate (Na 2 0:Si0 2 = 1:3.3) 


2.00 


2.0 


2.0 


0.7 


2.5 


2.7 


12.0 




NTA 


8.00 


8.0 


8.0 


6.0 


5.0 


5.0 


9.0 
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Table 3 (continued) 





gives the formulations used in comparing the disclosure of GB Patent 2001897 to the claimed invention. 




Raw Material 


1 


2 


3 


4 


5 


Sample 


Invention 


5 


HEDP 

Dequest2010 
EDTMP 


2.00 


1.0 


1.0 


1.0 


3.5 


3.0 


3.0 


10 


DTP MP 






1.0 




1.0 






Bayhibit PBS- AM 












1.0 






OB 


0.10 


0.1 


0.1 


0.1 


0.1 








Sodium cumesulfonate 


29.10 






4.0 








15 


isopropanol 








5.0 










Water 


70.90 


69.4 


64.9 


70.2 


68.9 


69.3 


34.0 




Total 


129.10 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


20 


Percent Active 


29.10 


30.6 


35.1 


20.8 


31.1 


j 30.7 


66.0 



[0029] One formulation was made similar to the formulation listed in GB patent 2001 897 and is listed as sample. This 
composition was a homogeneous clear solution (no emulsion) at room temperature. These formulations used the alkyl 
polyglucoside to promote solubility or to couple-in the alcohol ethoxylate into the solution. Tne reference formulation 
25 used Glucopon 225 (C 8 to C 10 ) in the formulation. This material is soluble in this sodium hydroxide solution and coupled 
or solubilized the alcohol ethoxylate to produce a homogeneous solution. 

[0030] The solution appeared clear when a sample was examined under the microscope. There is no evidence of 
droplets in the solution when it is observed under the microscope at 400 x with normal light transmission. It is an iso- 
tropic solution because it appeared dark through crossed polar's under the microscope. No structure or any light 
30 appeared under the microscope using the crossed polar's. 

[0031] The formulations given as 1-5 represent typical examples from GB 2001897, Sample is a representative for- 
mulation of the general disclosure in the patent reference while the formulation given as "Claims" represents a formula 
of the invention. The formulations of the invention have twice the active ingredients, half water and are true emulsions 
of an "oily" nonionic phase in the alkaline aqueous medium. 

35 
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Table 4b 



5 


gives another picture of the formulations tested, by comparing the poly(acrylic) acid (Colloids 106 or Accusol 944) 
and poly (acrylic acid / itaconic acid) copolymer (F-80) levels and ratios. 




Compound Name 


PAA 


PAA to F-80 
Ratio 


Surfactant 
Level 


APG 625 


Other Com- 
pounds 




nivn .u.injoU 


MDtO O IN 1 *t.t 


High Medium 


1:0 


30% 


5% 


NTA-4.2% 


10 


H4.1 .N6V 




High 


4:1 


30% 


5% 






rVO.i .Nou 




F-80 Very Ultra 


0:1 


30% 


5% 






M6:7:N30 


A625-5 


Medium 


6:7 


30% 


5% 




15 


A4.5:10:N30 


A625-5 


Low 


4.5:10 


30% 


5% 






A4:9:N25 


A625-5 


Low 






o /o 






A4.5:10:N25 


A625-5 


Low 


4.5:10 


25% 


5% 






A5.4:12:N30 


A625-5 


Low Medium 


5.4:12 


30% 


5% 




20 


A5.4:12:N25 
A4.5:10:N30 


A625-5 


Low Medium 
Low 


5.4:12 
4.5:10 


25% 
30% 


5% 






A4.5:10:N30 


A625-5 


Low 


4.5:10 


30% 


5% 




25 


A4.5:10:N25 




Low 


4.5:10 


25% 








A4.5:10:N25 


A625-5 


Low 


4.5:10 


25% 


5% 






A4.5:10:N25 


H 2 0-5 


Low 


4.5:10 


25% 




Water-5% 


30 


A4.5:10:N30 


H 2 0-5 


Low 


4.5:10 


30% 




Water-5% 



Table 4c 





gives the vicosity and centrifuge results for the aforementioned formulations. The use of APG stabilized the com- 
positions. 


40 


ID 


Compound Name 


Viscosity 


Ambient 
Stability 


Particle 
Size 


% separation 
Spe 


@ Centrifuge 
eds 








20 rpm 


50 rpm 






Cen4 


Cen5 


Cen6 


Cen7 




32 


HM1:0:N30 


A625-5 


2105 


1730 


ok 


<0.625 


0% 


0% 


0% 


0% 


45 






NT4.2 




















40 


H4:1:N30 


A625-5 


1830 


1502 


ok 


<0.625 


0% 


0% 


0% 


0% 






FV0:1:N30 


A625-5 


850 


738 


ok 


<0.625- 
5.0 


0% 


0% 


0% 


0% 


50 


48 


M6:7:N30 


A625-5 


2230 


1812 


ok 


<0.625 


0% 


0% 


0% 


0% 




62 


A4.5:10:N30 


A625-5 


2040 


1688 


ok 


<0.625 


0% 


0% 


0% 


0% 




63 


A4:9:N25 


A625-5 


760 


676 


ok 


<0.625 


0% 


0% 


0% 


0% 


55 


64 


A4.5:10:N25 


A625-5 


980 


866 


ok 


<0.625 


0% 


0% 


0% 


0% 


65 


A5.4:12:N30 


A625-5 


4370 


>2,000 


ok 


<0.625- 
1.875 


0% 


0% 


<1% 


<1% 
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Table 4c (continued) 



gives the vicosity and centrifuge results for the aforementioned formulations. The use of APG stabilized the com- 
positions. 


ID 


Compound Name 


Viscosity 


Ambient 
Stability 


Particle 
Size 
(nm) 


% separation @ Centrifuge 
Speeds 






20 rpm 


50 rpm 






Cen4 


Cen5 


Cen6 


Cen7 


66 


A5.4:12:N25 


A625-5 


1810 


1432 


ok 


<0.625- 
2.5 


0% 


0% 


<1% 


<1% 


67 


A4.5:10:N:30 




3070 


>2,000 


ok 


2.5- 
26.875 


8% 


11% 


18% 


26% 


68 


A4.5:10:N30 


A625-5 


2005 


1660 


ok 


<0.625 


0% 


0% 


4% 


4% 


69 


A4.5:10:N25 




3215 


1974 


ok 


1.875- 
15 


<1% 


6% 


10% 


16% 


70 


A4.5:10:N25 


A625-5 


1200 


998 


ok 


<0.625- 
2.5 


0% 


0% 


0% 


10% 


72 


A4.5:10:N25 


H 2 0-5 


835 


732 


ok 


4.375- 
38.125 


8% 


16% 


28% 


42% 


73 


A4.5:10:N30 


H 2 0-5 


2425 


1828 


ok 


3.125- 
41.25 


12% 


22% 


30% 


36% 



[0032] These data show that alky I polyglucoside reduced the viscosity of the formulas, reduced the particle size and 
stabilized the emulsion. The data also showed that other builders such as trisodium nitrilotriacetate monohydrate (NTA) 
in powdered form can be added to the formula in place of liquid builders such as poly(acrylic/itaconic) acid (F80). The 

30 data also indicated that the addition of other ingredients (optical brighteners, dyes and pigments) do not affect stability 
or other properties. These other ingredients are necessary for a desirable appearance and functioning of the detergent. 
[0033] The results clearly showed that stability (centrifuge test) is decreased when the alky I polyglucoside removed 
from the formula is replaced with sodium hydroxide 50% (67 and 69) when compared with 68 and 70. This is seen 
graphically in Figure 2. Viscosity is also higher for 67 and 69, when it is compared to formulations with alkylglucoside 

35 68 and 70, respectively. 

[0034] In some cases the viscosity of the formulation can be reduced with the addition of water in a portion of the total 
or replacing the alkyl polyglucoside. In formulation 67 the viscosity is reduced by the addition of water in place of the 
alkyl polyglucoside (70). Formulation 67 is not stable in the centrifuge test, whereas formulation 70 is stable. 
[0035] The diameter of the particle size is also reduced with addition of alkyl polyglucoside. Formulations 67, 69, 72 
40 and 73 did not contain any alkyl polyglucoside and the diameter of the particle size is between 2.5 and 41 .3 microns. 
The addition of alkylglucoside (68 and 70) reduced the particle size between less than 0.625 to 2.5 microns. It is clearly 
demonstrated that stability is greatly improved with the addition of alkyl polyglucoside to the formulation. These corre- 
sponded to formulations 67, 68, 69, 70, 71 and 72. Without the alkylglucoside the formulations will separate in the cen- 
trifuge test. 

45 [0036] Although an increase in viscosity (examples 67 and 69) might be thought to increase the stability of the emul- 
sion, this is not always the case. Examples 68 and 70, which contain alkyl polyglucoside have a lower viscosity than 
examples 67 and 69, which don't contain alkyl polyglucoside. The former with lower viscosity are more stable than the 
latter. The formulations with alkyl polyglucosides are stable and have the desired viscosity. 
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[0037] The formulations in Table 5a readily formed emulsions. The materials were phase stable and were pumpable 
under typical dispenser use conditions using typical peristaltic pump dispensing equipment. The materials proved to be 
excellent laundry agents used at concentrations of about 100 to 500 ppm of detergent in service water. 
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[0038] The above specification, examples and data provide a complete description of the manufacture and use of the 
emulsion cleaners of the invention. Since many embodiments of the invention can be made without departing from the 
spirit and scope of the invention, the invention resides in the claims hereinafter appended. 

5 Claims 

1 . A liquid cleaner concentrate composition in the form of an aqueous emulsion having an aqueous phase and a dis- 
persed phase, the emulsion having a substantially stable viscosity and dispersed phase particle size, the compo- 
sition comprising a phase stable emulsion comprising: 

10 

(a) a continuous aqueous phase; 

(b) an effective soil removing amount comprising less than about 50 wt% of a source of alkalinity; 

(c) an effective soil removing amount comprising less than about 60 wt% of a nonionic surfactant; 

(d) an effective amount comprising less than about 20 wt% of a water conditioning or sequestering agent; and 
is (e) an effective soil removing and emulsion stabilizing amount comprising less than 1 0 wt% of an alkyl polyglu- 

coside surfactant; 

wherein the dispersed phase comprises at least a portion of the nonionic surfactant and the emulsion concentrate 
has a viscosity permitting pumping during manufacture and use. 

20 

2. The composition of claim 1 wherein the viscosity comprises about 500 to 5000 cP at 23°C using a #3 spindle with 
a RTV Brookfield viscometer at 20. 

3. The composition of claim 1 wherein the viscosity comprises about 200 to 2000 cP at 23°C using a #3 spindle with 
25 a RTV Brookfield viscometer at 50 rpm. 

4. The composition of claim 1 wherein the particle size of the phase dispersed in the continuous aqueous phase is 
less than about 10 microns and the aqueous phase comprises less than about 60 wt% of the composition. 

30 5. The composition of claim 1 wherein the particle size of the phase dispersed in the continuous aqueous phase is 
less than about 10 microns and the aqueous phase comprises less than about 40 wt% of the composition. 

6. The composition of claim 1 wherein the particle size is about 0.01 to 5 microns and the aqueous phase comprises 
less than 35 wt% of the composition. 

35 

7. The composition of claim 1 wherein the source of alkalinity comprises sodium hydroxide. 

8. The composition of claim 1 wherein the nonionic surfactant comprises a C 6 . 18 alkyl-phenol alkoxylate having about 
3 to 18 moles of alkylene oxide. 

40 

9. The composition of claim 1 wherein the surfactant comprises a alcohol alkoxylate having 5 to 15 moles of alkylene 
oxide in an alkoxylate group. 

1 0. The composition of claim 1 wherein the surfactant comprises a nonionic surfactant comprising art EO block com- 
45 prising 3 to 24 moles of EO and a PO block comprising 3 to 24 moles of PO. 

11. The composition of claim 10 wherein the surfactant comprises an additional block of about 3 to 24 mole of an 
alkylene oxide. 

so 12. The composition of claim 1 wherein the water conditioning agent comprises an organophosphonate sequestrant. 

1 3. The composition of claim 1 wherein the water conditioning agent comprises a vinyl polymer having carboxyl func- 
tionality. 

55 14. The composition of claim 1 wherein the alkyl polyglucoside comprises a surfactant having the formula: 

RO(C n H 2n O) y (HEX) x 
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wherein HEX is a hexose group; R is a hydrophobic typically lipophilic group selected from groups consisting of 
alkyl, alkylphenyl, hydroxyalkylphenyl and mixtures thereof in which said alkyl groups contain from about 8 to about 
24 carbon atoms; n is 2 or 3; y is about 0 to 10 and x is about 1 .5 to 8. 

5 15. The composition of claim 14 wherein the hexose is glucose and the alkyl group has about 6 to about 24 carbon 
atoms. 

1 6. The composition of claim 1 4 wherein y is 0 and x is about 1 .5 to 4. 

10 1 7. The composition of claim 1 wherein the stability of the emulsion is characterized by no substantial phase separation 
for at least 5 minutes under conditions of centrifugation in an International Equipment Centrifuge, Model CL at 
about 11 00 to 2500 rpm. 

18. A phase stable liquid emulsion laundry cleaner concentrate composition that has a stable viscosity, controlled par- 
75 tide size, the composition comprising: 

(a) a continuous aqueous phase; 

(b) about 15 to 50 wt% of sodium hydroxide; 

(c) about 10 to 40 wt.% of a nonionic surfactant comprising at least an EO block of 6 to 18 moles of ethylene 
20 oxide; 

(d) about 0.1 to 20 wt.% of a blend of a polymeric water conditioning composition comprising a water soluble 
vinyl polymer having repeating pendent carboxyl groups and a water soluble organophosphonate composition; 
and 

(e) about 0.1 to 10 wt.% of an alkylpolyglycoside surfactant having the formula: 

25 

RO(C n H 2n 9) y (HEX) x 

wherein HEX is a hexose group; R is a hydrophobic typically lipophilic group selected from groups consisting 
of alkyl, alkylphenyl, hydroxyalkylphenyl and mixtures thereof in which said alkyl groups contain from about 8 
30 to about 24 carbon atoms; n is 2 or 3; y is about 0 to 10 and x is about 1 .5 to 8; wherein the dispersed phase 

comprises at least a portion of the surfactant and the particle size of the dispersed phase is about 0.01 to 10 
microns,- the viscosity of the composition is about 200 to 3000 cP at 23°C using a #3 spindle in a RN Brookfield 
viscometer at between 20 or 50 rpm; and the emulsion composition is phase stable for at least 5 minutes at 
about 1 100 to 2500 rpm in an International Equipment Centrifuge, Model CL. 

35 

19. The composition of claim 18 wherein there are at least about 10wt.% of the source of alkalinity. 

20. The composition of claim 18 wherein there are at least about 10wt.% of the nonionic surfactant. 

40 21 . The composition of claim 1 8 wherein there are at least about 5 wt% of the water conditioning agent. 

22. The composition of claim 18 wherein there are at least about 0.1 wt% of the alkylpolyglycoside surfactant. 

23. The composition of claim 1 8 wherein the surfactant comprises a alcohol alkoxylate having 5 to 1 5 moles of alkylene 
45 oxide in an alkoxylate group. 

24. The composition of claim 18 wherein the surfactant comprises a nonionic surfactant comprising an EO block com- 
prising 3 to 24 moles of EO and a PO block comprising 3 to 24 moles of PO. 

so 25. The composition of claim 18 wherein the surfactant comprises an additional block of about 3 to 24 mole of an 
alkylene oxide. 

26. A method of cleaning soiled laundry items comprising the steps of: 

55 (i) contacting soiled laundry items with a wash liquor comprising a major proportion of water and about 250 to 

5000 ppm of A liquid cleaner concentrate composition in the form of an aqueous emulsion having an aqueous 
phase and a dispersed phase, the emulsion having a substantially stable viscosity and dispersed phase parti- 
cle size, the composition comprising a phase stable emulsion comprising: 
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(a) a continuous aqueous phase; 

(b) an effective soil removing amount comprising less than about 50 wt% of a source of alkalinity; 

(c) an effective soil removing amount comprising less than about 60 wt% of a nonionic surfactant; 

(d) an effective amount comprising less than about 20 wt% of a water conditioning or sequestering agent; 
and 

(e) an effective soil removing and emulsion stabilizing amount comprising less than 10 wt% of an alkyl pol- 
yglucoside surfactant; wherein the dispersed phase comprises at least a portion of the nonionic surfactant 
and the emulsion concentrate has a viscosity permitting pumping during manufacture and use to form a 
washed laundry; and 

(ii) rinsing the washed laundry with an aqueous rinse. 

27. The method of claim 26 wherein the temperature of the wash liquor is about 25 to 80 °C. 

15 28. The method of claim 26 wherein the wash liquor comprises about 500 to 2000 ppm of the liquid cleaner. 

29. A method of preparing a phase stable liquid emulsion cleaner composition comprising the steps of: 

(a) combining a nonionic surfactant, an alkyl polyglucoside composition and an aqueous base to form an alka- 
line surfactant blend; 

(b) combining the alkaline surfactant blend and a water conditioning agent to form an intermediate mixture; and 

(c) exposing the intermediate mixture to high shear to form a stable emulsion characterized by a viscosity of 
about 500 to 1500 cP at 23°C using a #3 spindle with a RVT Brookfield viscometer at either 20 or 50 rpm, a 
particle size less than about 5 microns and an emulsion stability characterized by a stable emulsion for at least 
5 minutes at 100 to 2500 in International Equipment Centrifuge, Model CL. 

30. The method of claim 29 wherein the nonionic surfactant and the alkyl polyglucoside are blended prior to combining 
the aqueous base with the blended surfactant alkyl polyglucoside material. 

30 31 . The method of claim 29 wherein the aqueous base comprises 50 wt.% active aqueous sodium hydroxide. 
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